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rod or plank laid between the foot of the bar and an opposite wall. Now let a 
rope be passed from the foot of the bar over a pulley. What weight attached 
to the rope will relieve the floor of all pressure? 

By the Law of Virtual Velocities, Power and Weight are inversely 
proportioned to their rates of movement, in the direction required. In the 
present case these rates are obviously equal, and the power must equal the 
weight. Hence the pressure on the floor will be 2000 lbs. for all positions of 
the bar. 

For the pressure on the wall, suppose the bar inclined 30° from the 
vertical. Its whole weight may be considered concentrated in its center of 
gravity. Its tendency to move is in an arc whose radius is 10. But only the 
vertical part of this movement is effective. and this part is expressed by sin30 J . 

This supposed movement of the center of the bar implies a movement 

of the upper end in an arc whoso radius is 20. But we are concerned only 

with the horizontal part of this movement and this is expressed by cos 30°. 

Hence, by the law before quoted, Power (2noo lbs): Weight::2cos 39:sin 30". 

(Twice cos 30° because R is double). 

117 . , , „ 2000 x sin 30 J ., , 1AA , on - 

. •. Weight or pressure on wall= — ^7-- — = 1000 X tan 30-. 

tt v 2 cos SO'-' 

In general the pressure on the wall equals half the weight of the bar 
multiplied by the tangent of the inclination. 

At 30° A is 577/^ lbs. 
At 45° A is 1000 lbs. 
At 80° A is 5671^ lbs. 

This problem was also solved by P. S. Berg and J. F. IF Selieffer. 

17. Proposed by WILLIAM HOOVER, A. M., Ph. D., Professor of Mathematics and Astronomy, 
Ohio University. Athens, Ohio. 

Find the law of density of strings collected into a lieap at the edge of a table 
with the end of the string jtHfc over the edge, so that equ;il masses may always pass 
over in equal units of times. 

Solution by P. P. MATZ. M- So., Ph. D., Professor of Mathematics and Astronomy in New 
Windsor College, New Windsor, Maryland. 

A pulverized solid, if piled up, will settle by the force 
of gravity, to a certain inclination, according to the smallness a n d 
smoothness of its particles. Now, a string is practically a cylindric solid 
of great length, small cross- sections, and indefinite flexibility and compresibil- 
ity. In passing over the edge of the table, the string will pile into an approxi- 
mate right circular cone. A stream of pulverized solid — an impalpable pouvler, 
like precipitated B a SO A — is practically a string of indefinitely small molecular 
attraction; and such a, string will pile into a right circular cone. 

Tuet AO=r t , CI=7)i 1 , L CA ()=■ 00 x and tf = the initial density of the 
first string-cone formed. Pass a pound ( IF",) of string uniformly over the edge 
of the table; then from the cone AOB— C, we have 

W,=M,g= r,S a , = i?rr\d gUna^ . . . .(1). 

Pass similarly a second pound of string; then will be formed the cone 
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A' OB' — C ,and the cone A OB— C will be compressed into the cone A OB— I. 

The volume of the compressed string-cone, 
A OB— I, becomes 
IF, =M^g— Fi<y ] j/, = Jw 3 ,(;/' 1 tan&j ] — m^)d^j (2). 

Equating the right-hand members of (1) 
and (2), wc have 

V'jtana*, — mi / " ' V/'itano),— w„ / 



(J,.... (3). 

The values of #, 



..£», as determined em- 




pirically for determinate conditions, immediately 
lead to the required law of density. 

18. Proposed by ALFRED HUMS, 0- E., D- So., Professor of Mathematics, University of Mississippi, 
University, Mississippi. 

An elleptic paraboloid whose equations is - — h '-.— = 2z has its axis 

<,i I) 

vertical and vertex downward. If n be the co-efficient of friction, prove that a 
heavy particle will rest at any point of the surface below its intersection with 

the cylinder-^- + 5--= a s . 

Solution by the PROPOSER. 

If TFis the weight of the particle, JFand ^its normal and tangential 
components, W i —N iJ rT 2 . Also, when the particle is on the point of 
sliding, T=Mj\r. Hence, 1F 2 = (1+ yu*)^ 2 . Again, TFcos^A 7 ", being the 
an^le between the normal and the Z-axis. 

dF 
dz 
Now cos #= i , . „ „ „ yj pvs, F(x,y,z)=0 being the equation 



'MY^WhWT 



K d'j 
of the surface, and the differential-c wflicieuts being partial. 



<IF_ 2x dF = 2y dJ 
dx b Vy a ''dz 
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Substituting, cos* 0= 



V'( 



4* 2 4# 2 

1 T5 



+ 4 



A r2 = 



This, in the fourth equation above, gives, after squaring, 
4 IF 8 



4./; 2 4y* 

-r» H 3+4 

0- <z- 



Substituting this value of JV 2 in the third equation 



and reducing we get ~- + -rr 

" "a 2 A* 



://-. 



This is the relation between the x and y co-ordinates of every point of 
the surface at which the friction is limiting; in other words, these points lie on 
the cylindrical surface of which this is the equation. Consequently, their locus 



